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Electromagnetic Relays 

Definition Of Electromagnetic Relay 

^^^J P^^ (*J-^ C5-^ A-QA^aJ 4jjIjj_^ Sbl jJ8 
CjI^jLjJI fiij^ (^J-^ '-^ ^ t {Jj->,^jJ til!!^Luj( AJ:^juj)jJ 

-:4 jnnhr<t^ jj4^t cji^Jjjii £^1^1 2-1 
Types Of Electromagnetic Relay 

.■urn 
Thermal Electromagnetic Relay 



iLaUx-ojj^^l jb 111 6jl J J Aj Lj -L_J 



Electromagnetic Overcurrent 

jL^_iH S^L^J A^^Jjj (2) J^^^ u^-^ 



<ljJa ill) AAxji jUl w ^jj^^^^ CjL^jLj W -^ 

Electromagnetic Impulse Relay 

^ui jUw^ jj^l aJjj_H (3) lS^^^ jj_^ 
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jialjijijj^£j| ^jilL 



JM <i 



^.J 



(4) jLi 




(5)js^ 



Electromagnetic measuring Relay 

(jjlj ajVI) 6^1 j 51 aIj aaJl 4j Lj — 



Overload Relay 

6^1 j_Jl A]j__^l Aj—Lj (4) J^-^ jJ-^ 



.(.jljajVI) 



Electromagnetic Time Relay 

^ L.JH AA^J W (5) i^ i u^ ^ 



Uses Of Electromagnetic Relay 

-I ^HijNitri jj^t jbli) SjLj AJjj -lj 



if -^ 9 




2 $ 


E 



(6) js^ 



4 ^ >oljj tquo A ^( j-!( jLi^i jl <ij A^W ^^ *^^W j ^ J>'^ J 

.^jll jblk) ^ULq 

Electromagnetic Relays 
Components And Principle 
Operation 

Components -i^UjIaJ) 1-2 

.-urn 

.E ^j^ cJ^ (.5-^ dulj ^:n:i^ l_i15 -1 

.((jjd^!)ij^ (JjjLaj -5 

■^j..jUn;^jjg<tt cjl^Jjjil J^4P aJI 2-2 

L5^ jLiiH jjj^ Ak. ^,y'\)^^'^* ^jj(S^^^ ^W^J-^' lS--*^ 
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-:4jjljaJl V-:ijUL»jj^t AJjjJt (>& U\ 1-2-2 



-I^jnijtnliir^jj^t jbl]) SjLj AJjj J^ AJ) 2-2-2 

CjLujLuH (J>^ ^ ^^] (^^j-J L«^ c«iL^ {J£.>jlj aj-^ jU-^' ^^-^ UJ-^ LqAIc cilJj <^Aj^ {J_j tAJjjJ) 



-:4j>\ii1t A^LuJaUL* jj^lJ) aJjjJ) J^ aJ) 3-2-2 






-:(jjJjajVl) S^lj2t AJ^oJi 4Jjj J^ AJ! 5-2-2 
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Electromagnetic Relays Classifications And Theirs Symbols 




.(1)cJj^ 



B A 

{7)6^ 



(1) 6j^ 



;Lili) Jlj-» LiUt Lil>i ^LuiLu]) Cjliua)^ ^^a^^\ ^a1\ 



lU>3jlU»J JjA^l(5-10) 



2.7 



Ajjjb 



c:Jj2 250 



(2) Jj^ 



AJjjJl jLtLkl CJli-al^* 



(-ijnMt tliliu9l>« 



tlilu<bu^l (Illiu9l>« 



.ajLJ) 



Jl^ 



■ c^tjJl^ 



jii:^ 






> <iU\\ ^^-<uujV( jLiili ^^-^ c J > 0^ 



.cijLiJl£ A-LjujIjj dujj cAjl^ 






(cjL^uiH) cjLo^^:^) 



l^jj ALjLj 









^»UJ) AjLjJb lilX-iVl Jj^^jJ ^j-i= 



. JaJu^b dulj djl^jL J 



.djLui-a!^! ajLa p jj 



220 '48 '24 ' 1 5) J^i^i^l :l^ ^-j-J 



.dujjlH .ic.)j5 p jj c jui^ 
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CjI^j ! Ai^l 



_9_ll Q C_LJ LLUI Q CJI uJ <iJL_LJl CJI 9 k^ 



:xn\ 



iij <i 



(8)Jl- 



cjIj ajLjJ) fijL^ii ^ A ^''u ^ ^i-^ij ^A^j-S t irWq jj_£i (C ' B ' A 8) Ji^^Vii 

(J£ji jliJj .^_^U. jll lJ!^)j Ajjj)^) C_jLla5V( c^i "SA^J^' ^''^'> J^ B J ^J^'^' ^ j1 -> <^\\ 

.Aj^li ^ tLl. AjLj]) (8C) 

^ (G) J^^l ^^ j^l ^nnUw^^jj^ ajLj] ^J^ j±£i ( G ' F 'E 8) Jl^-iVij 

JIAj Aj!^) AjUL 




(A) 



(B) 



(C) 



(D) 




(8)J^ 
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AI(A) 



-KA 



A3<B) 
{9)6^ 




X 



/ 



/ 



r/r 



;^/0 <:ii.JLu ]v/<7 ^uuj 

(10) JS^ 




(11) JS^ 



-:4 jnnhnt^j j^t ^l^jit j>»j 2-3 

(4 J) 1 a-) jj^l ^J^^' 
(6 J! 1 a-) j>Ji ^p^ 

N/C A^j^ii^t V^ : opJi^ ^ 

i N/C cjL^L^I JJ--J jl^ (1 0) J^-i 

.N/0 

.c_j!^) ^Ull) j^j (11) J£ji jij 



(3) Jj^ 

A-LuuIaULd jj^iit CJl^-iLjit (jIaaJ CJliLj CJlu^Uj jjaj 



(^ j^^ l^Lg ) Cj^^^ ^Sf^j 



lAl [Bl 



"^2112 



N/C cf j^ j^ ci^^ S^bJ ^Uj 






A-iLo J ^^iij J l^Ia 



JAl. 



T^ 



N/O ci^ C5^^! o^^ 54-53 
N/C tii^ c5^L^j ^l^ 62-61 



L 



\^]€ 



AjjJalJ aJj J L^Lg 



jAl 



jm 



N/O ^j^ cr^J C5^^^ ^^ 







Al 



A2 



(66-65)'(58-57) ^i -L^l 

^jlb a] Ai:^ V (1 2-1 1 ) L>-bull 
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w 



(B) 
(12) JS^ 

AJjjit ^MaJij lili lilt ji 






(A)12 J^ c^lj^^ 
(B)12 J^ Mjj-^ 



ji j£^ j^l JLLtVI ^i (4) JjA^ jljJ 



(4)Jj^ 



^H (^LuaJi ) JkJl J^ Jluil L.u^ JkiJl ^^1 ^j]| 




1 1< ^W'l^,^ « w^M ^ ^ '^'' ' ^ ' '^ M 1^ 'iTi i 


. (l^lj) CjLA^\ ^\jU^\ 


1 


-w^-vlW ftji.> ^ ijl-v L nun 






^/^;•;\^ 1-jl--^ ^ ^(2^ti l-j*A^ 


2 


AjL J x-G jjj£lljj£ -*^ J:J 


CjLujUujI ^ (JU^I 


x^-;!! /;j| ^ ^ ^g^\l Uj\^ 


3 


^1 (jjliju jIjIaj (^^-i^j J:^^^ (J:^^^ 


. J^l£ cM' ^J^J^ l3^^! e^ 




4 






SjjUil AJUJI ^ cUjll J^ 


5 


^^^joUJjll Ajiiiull .i^ j.o^^ 


.c^--Vi 


^I^tI jli^ A^ijoLiLUiLAll ajljJl 


6 


CjI jj^_^i CjIjI^J (^^Ic 


. A^iajujVI A-Ajili (j>i jj£i AjiiiLill .i^ 


.Ajiuii Sjij^Ji 
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(13) Ji^ 




(14) Ji^ 






fiX^ (*J-^ jW^ 4j_L^) '^'t^^' CJ-^ *^J-:^J 

(^bLJI) jiLGjsVt j'-^ ^^^L>ij 4_Lil£ CjLujIjSH 

.(13) J£^(j^«lall 



^^:^. 



!> 



JIS> 



j1jL4 -7 



CjIJ 6^1 jl) 5Jj-a:J) AjJjj (14) J^ u^ 

_A^U]) (j,n^ AjLjU ^_^^V( jLiili 
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1- 



(15) J^ 

Ac JJI4 AjjjjjSij cji^Jjj 



Electronic Relays 

U-^ AilL^k^ ^\j-J\ jJ-^ (1 5) J^^^ 

-:^3jm\ AJjjit J^ AJt 1-8 

jijlHj A^'\\\ A-l^uaV) <-<uiHj (jJxJlj ^ciil) (j-^ j 



fijijjj Aj^^jjijj (PTC ^ .^ ^ J ^ ^j'j-^^ cjU^jILq) aj^j^ 
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pT' s 3 i a ■ 



10 B 8 



(A) 



1.92 



(B) 

2-54 iH Ite 



o o o o el A ^» 



p 



I 



T^fk lOvA^fUi. r«t44 






S-34 2.54 



(C) 

. <A.J\ cJi^ (A) 

. Ail jLi jljj aJjjII iaia^^ ( B) 

(16) J^ 



cJ^ C5^ cPjj^) ^A^j (1 6) J^ u^j 



fijjljLAii r-lliiA 







(17)t3s^ 
45085 ^j-aJt 



(^j_^a-4il 4__jUa Aj_Lj J_-»fr h-1] 3-8 

(JJ_L<J( 6j_jIx-aH r-ULi A-IajujIjJ SjAj^^I Aj_xJiiaH 

AjLjJI ^j31i .(17) J£^ ajLjJI 5_^1j ^ 

^''^j ^ ) j_u^ c3j-^( j J ^ j Li^lix. {Jx^a_aH Aj_L^ 
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099 P99 




45M5 



000 ooo 









Li::«d 



(18) Ji^ 




(19)Ji^ 



Load 5Jj^Ij CjL^j]) oiA J;1j^jJ 



I^A ^ '^^ \) L^jlj^ ^^j^ ^^^ Li^ilc 6^Aj«-a]( 
jLp <jc. JtJJJ 6Jj|^l ^ ^v^^^-^ ^j*^^^ *^^j 

iilj-^a^t 4_^U^ V4jj J— ^ V-^t 5-8 

;L^Ua5lj A^jll a^A JJJJ (1 9) J^ 

J^^)c^lL5l J1^C1 ' B1 ' A1 
^j^\ c^U^I Jl^ C2 ^B2 ^A2 
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^jjiisjyt dj^^\ AjUa 4Jjj ^ AjJI 6-8 

(iA jf^ 6^1 j]) 6j) j:J) J ^'^^ AJJ jjJ^V) ("^^J-S' 

jj JJ (20) lS^-^ 6(Jj.^a_al( AJ—LoxJ ^j2-J J—kxJ) 

^±p 1^ J\j^^\ 4^U^ AjJjj J..4P 4jJI 7-8 

.(jax!LJ) ^IjLJI) jlLGjaVt JV^ -' 



^j^t 6^ 



(20) c^i 

1 ^jjIiklV) tiSja^) AjUa AJjj 



V ^5^^ <! jlxJ) SjLaH cJtj j j( ^^i-<^( l33^ A-i>ji^ (JjxjilH L^Lg < \j!^V^ -^Ic jA:^) A:k( C J -s j -3 

.Aa31 jlj (JJaxJ) ^AIjuj AIjx^ (Jj5 ^SA^^I {jA-Jr-uaJ fijlx.] ^AC -6 
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^lUl .y^\ 



^XJJI 



lhJ 
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(1):0:J>i]|^j 



^ junh l H^ jj^i Cil^jLj]! JiAAjj dfl :c«>4jil ^1 



4j^j<njlit CjUj^jII 




(21) Ji^ 



^^' jj -5 



4^bJl ialil^lj CJljkaJl 



.<-(ij!^l ^j^( Cj^li^^l j^ -1 
.:^Vi£(21) 

-;^V1-^ ^ > oj InUx^ J j^^l ^S4^^' ^'3^^ t'^ -3 
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(2) :L«>^t ^j 



4 jnnNitn jj^i CjI^JjjI) AjL^ :C)iJAll\ ^\ 






.dsbjUj -10 

. jii^jaVi o^\ ji^^ -14 



+1 5j. Au L ^ .i^j^ j\\^A^ -9 

. jUj CjLuJ - 1 1 

.^jj:i^)AJ.j -13 



4j^j<njl]t CjUj^jil 



.( jUj CjUJ 4CjUjUj) AjJjjj^V) 6j)^) jx^UxJ jbc^ 2^ -15 



4^bJl iaUIilj CJljkaJl 




^i4Mif1i -^li^ jJaAA 



IJ 







(22) Ji^ 



AjLj U ^^^ ^bj^i <> J =^( o^ ^( -2 

.l^j^l cJL?^ i^^ jiLGjSVI (JJjLii jl^ JaAjJa) -( 

.(22) J^ 
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<UaaJaj2ll CiUj^jII 



4^bJl lalll^lj Cil jkaJl 



AjLj 11 4j Ijjl^xall t.\ 



^Vl 



^1-3 




(23) Js^ 



.(23) J^ Ji^i-jaVl 

r-Lkj ^h-sluilj AjLj]) SjjIx-a (^^^ < <i l^\ -r- 
-j_^) ^^^Jc, ^>o jlnl'^ir ^jj^l ^^^J-^' J-:^'^ -^ 
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(3) :Oij^\ ^j 



^jjjilV) ^jii AjL^ :l«j^* f^* 



.(cilj^^l ^Jf^ f*J-^' L>*^j^0 ^Jf^' *^ C-LujLLJ) (Jx^ail) jLp Ak. ,^^-sH J^y^. -6 









4j^j<njl3t CjUj^j^I 




+15 V 



SI 



CW- 



AL 



A2 



(24) J^ 






(25) JS^ 






% 



a^bJl lalll^lj Cil jkaJl 



Aj i^j^l C1j!)Li^juj j](j Clsl J ^i^-^^l 



.1 



-: J. U£ (24) J^ aJ.j1] j:^v(j 
.(25) J^ <ii^> *^>j^> lU -1 

/fij)^) ^-^ jAx^a^ (Jx^ ^ S1 ^^' "^ 

. aA\JJ :i^1 j1 D1 cP^( ^jj( -^ 

. jjaUJVL? D1 l5^^ 5^jlLJ( (Jjj5 -j 

. jjaUjVLj D2 cPl^ A^j\l^\ o^ -j 

.lJJUH J^iL.) D1 , D2 ^^ <J^ C5^ -c 
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<UaaJaj2ll CiUj^jII 



4^bJl lalll^lj Cil jkaJl 




JULn 



(26) JS^ 



.(26) J^ <-j^i ^pLij^i 

.(c^j^^t Jjjii] ^J!A]1 c>jll) AijiiH 



JLH) AjLj W CjUj_ 



_£^ / ua ^^1 






.10 



.<i]Ull CJUjlJI JoiLol .12 



26 






27 



{^):CiiJ^\^J 



A ui\\U\i(\ jj^\ cjI^JjjI) 5j^j ^ :l«j^^ ^^ 



_a u..jUl''w ^jj^^^^ CjL^jL^) ^'3^' • ^^j -3 






^ Qj^"^ SLija -3 



.(27) J^ ^unUw^jj^) AjLj]) <.) j^l cila -2 
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(27) J^ 
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-:0t ij^ b^^ vj^^t C^^ Ot 2^j^ — ^j^t Lit^Vt 
.(jjd-<i!^) u^j j^ t^ -4 . j^j^' (j^^ j^"^ "3 

.J^L^jJ c^X^I -12 . CjLi^ ^l^ -1 1 

. jiL.jaV( c^Li^i Jl^ -14 . cPjj^) ^4^j -13 

.( jUj dsUJ idsLpUj) AjJjjj^V) ajljiH jx^UxJ jUo ^ -15 
.(28) lS^ ^nnUwojj^) AjLjU ^bj^i ^j^\ c>^^' -2 
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(28) J^ 
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(3) :c«>i]) ^j 



^jjjilV) ^jil AjL^ :l«j^* f^* 



.AjjIjj^£H Cj!)Lix^j1H (j^^qj -3 
.(c^j^^l ^Jf^ (*j-^' L>^3^0 ^J^' *^ L_LujLLJ) {Jx^aill jLp AJC *i^^( J:)^ "6 

^bj^ cilj^ -4 lPjj^) ^A^j -3 

.(29) J^ ci^V'j c^^ fJ^ C5^' ^Pjj^V *0'^' o^^' -2 
.(30) cJ^ ^pLjj^> cj:1i^j1H o-^i^> -3 

.(c^j^^l ^Jf^ f*J-^' L>^j^0 ^Jf^' *^ c_LujLLJ) jA^ail) jLp Ik. A^^l jjI^ -6 
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(30) Js^ 



(29) J^ 
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^ ^7^^ -I 

-:A^liJI cjjjUil ji J^b AjjVI cjl^ljiil J^i :2a- 

(jlc. J lI^^ jaJJ ^^ii^^l l^Lg Aj^Ixj .IJc -I 



32 



( ) CjI^jLjII tila CjIjjI ^ fibl ^( jA ^(jil) tilLi -I 



( V ) Ai^J^^I 






fSjJt 


N/0 
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Lutjj]) 4J^.J^ 


2 


^1^1 C^U^ 


3 


jl<ij^V( JL^ 
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Ajjjb L^jU^ ^ c^i^ 
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JjVi *^>^( 
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JaxjJal) A-LjujIjJ 
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j^jJt 
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^^\ ^j ^Ij J-jHaI) (31 ) jL-i ^^\ AjJ) j^ ^U) f >jJ) ^ uiLS) -So- 




-1 
-2 
-3 
-4 
-5 
-6 



(31) J^ 



-:^j^<n\i Jutluulb ^nnhnt <ijj^i A^jl) dfi Cjljla^ uijj -6o^ 
(^jjJ) Jj^jll) jjj ^V( / L^j^t jjq>.oM) j'^^' r-ULo c^ - 
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,^^L^\ jL^Vi 



^jnnhlitrijj^l]) CjI^j]) AjU^ : jbikV) ^\ 



_^^^^tiH jijj jU^ 2^=^ _4 . ji^jjt o^\^ jh^ -3 

.J^j^jj c^X^I -12 . ch ^^ -1 1 

. j1l./V( o-Uli JU- -14 . cPjj:^^) AJ.J -13 

.( jUj dsUJ tdsLpUj) Ajjjjj^yi 6j'^' >^UxJ jU^ 2^ -15 

.(32) J^ ^unUw^ jj^) "^.J^ Ls^^J^^ ^3^' LK^ -2 



^^^^^VV 1 


Wi8S.v 




j^^^K-y'i*' 




^Stt'fli 


^Lkfl 


SHp ^ 


M""]"^ 1 
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(32) J^ 
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.(33) cJ^ ^jjj£i;^l AdLjil jr^loVlj ^b ^jS ^1 ajjjjj^V) Sj)^) o-^i^ -2 

.(34) cJ^ ^pWj^' Cj:1l^j1]( ^>a^ -3 

_(C1j)jIjj 4jj^) 6j)^) CIjIjjxIg (JjjIj5 -4 
.(c^j^^H ^^>f^ (*j-^' L>^3^0 ^^)f^' *^ L_LujLLJ) (Jx^ail) jLp Ak. A^^l 6jjLx-<i -6 
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(34) js^ 



(33) Js^ 
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4.-niJ) /^^1 ^ tU.^^tf Jj_,uL4 



AjjJbJV) ^b CJUlkua^) 



Troubleshooting 

Relay poles 

protection of short 

maintenance 

time delay 

transistor 

auxiliary contacts 

fixed contact 

moving contact 

normal close contact (N/C) 

normal open contact (N/0) 

electrical current 

alternating current (AC) 

direct current (DC) 

diode 

power circuit 

control circuit 

measuring relays 

thermal relay 

time relay 

electromagnetic relay 

over current 

over load 

plate 

relay adjustment 

bimetallic element 

power supply 

resistor 

capacitor 

relays classifications 



Ajjjxi) Aiiig cjUikt^iAi) 



/-xJiJa (jSjudJ (^^lx>i ^^LoJ 



^Jj^ 



4 \\\ 



u 
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jjL^kd^lj •^|j_aJj 4 4JLJ 



^A^jlHj L_jjjx!il] ^j«J) ji^>^) j^.'^ ^ °^"jj ^>-'^^ ."i^^l (jjj.ii^-AH jjj^^l jUjujVI j-jiUl) 6^_^_jjj^ 

1 994 tc>^^ 5jt>iUj <jujAi^) Jlluol (j£jujJV() ^j^>:n j^\j UlS\j\\j 
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